
Update of “First measurement of 𝝌𝒄𝑱 →
𝜮+ഥ𝒑𝑲𝑺

𝟎 + 𝒄. 𝒄(J=0, 1, 2) decays”

Shan Gu , Wencheng Yan, Chengping Shen

Beihang University



Event topology

𝝍(𝟑𝟔𝟖𝟔) → 𝜸𝝌𝒄𝑱, 𝝌𝒄𝑱 → 𝜮+ഥ𝒑𝑲𝑺
𝟎 + 𝒄. 𝒄

➢Final states of signal: 𝜸𝜸𝜸𝒑ഥ𝒑𝝅+𝝅−.

➢In the next slides, the charge-conjugated
channel is included by default. 

↳ 𝒑𝝅𝟎

↱ 𝝅+𝝅−
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Q1: If Ntrack>4?

➢ Charged tracks

• No |Rxy | and |Rz| requirements;

• |cosθ|<0.93;

• Ngood = 4 & 𝛴𝑄=0;

➢Neutral tracks

• E≥25 MeV for barrel (|cosθ|< 0.8 );

• E≥50 MeV for  endcap (0.86<|cosθ|< 0.92 ) ;

• 𝜃min(𝛾,charge)>10°; 
• 0<TDC<14 (50ns) ;

• Nγ≥3;

➢PID

• PID for proton;

➢4C kinematic fit

• With the smallest 𝜒2

• Obtain 𝛾𝛾𝛾𝑝 ҧ𝑝𝜋+𝜋−

➢𝑲𝑺 is reconstructed by Second VertexFit

L/σL >2
➢𝝅𝟎and radiative 𝜸𝟑:

𝜒2 =
𝑀 𝛾1𝛾2 −𝑀(𝜋0)

𝜎𝜋0
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The left 𝛾3 is as the radiative 𝛾 from 
𝜓(3686).
➢Suppress background with 𝜸𝜸 or 𝜸𝜸𝜸𝜸

in final states:
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χ2  (γγγπ+π-)<χ2 (γγγγπ+π-) 
&& χ2 (γγγπ+π-)<χ2 (γγπ+π-)

𝟒 ≤Ngood ≤ 𝟔



• The background is basically 
unchanged.

• Peaking Bkg:  10,  2.4, 7.4 

11, 2.9, 7.5
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The comparison between the two results

In the updated memo, we use the selection:𝟒 ≤Ngood ≤ 𝟔

consistent



Q2:Why not perform 5C to 𝒑𝝅𝟎?
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Answer： We need to use the 
ഥ𝒑𝝅𝟎sidebands to estimate the 
background under the 
𝒑𝝅𝟎𝒎𝒂𝒔𝒔 . 
So, we prefer not to do the 5C.



Q3:Systematic uncertainties of  PID and tracking of p(ഥ𝒑)
Using the control sample 𝝍(3686) (J/𝝍)→ഥ𝑷𝑷𝝅+ 𝝅−
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The systematic error of this item is 
reduced from3.7%,3.8%,4.0% to 
2.6%,2.3%,3.0%.



Q4:Systematic uncertainties of the 
intermediate resonances
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We add 𝚺 𝟏𝟗𝟒𝟎 𝒂𝒏𝒅 𝚺 𝟏𝟔𝟕𝟎 .The 
uncertainty  of the efficiency is 0.3%.

The uncertainty  is 0.1%.

𝜮(𝟏𝟗𝟒𝟎)

Perform



Q5:Systematic uncertainties of 𝜷

𝛽 = 65 ± 2.5MeV



Systematic uncertainties 
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Summary

➢𝝌𝒄𝑱 → 𝜮+ഥ𝒑𝑲𝑺
𝟎 + 𝒄. 𝒄 is performed for the first time, the  

branching fractions of them are given.

➢The memo is ready and will be released very soon.
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